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U 7 ^ bTh^ K©T>^-t >7tf »J 7 ^ U*^- KSV^SKS^-r Sinlfr 

-^s afs^ls^tl^^S^^WfeH^fcl/Tttx TBP (TATA bin 
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£ftTl>5o ^ftttfcfct, DNAfre>mRNA^©te¥#fTfoft3fc#CTBP 

S^ltOfiSiSTBPIi^CiiCfeS^ £ftttTBP#ffe©£*fcgaJtfc 
tft^fr*JB«"r5dfc^ *©ffi¥©gfijr£tJtefl^«jgfc«fc»K *ft*ft© 

±iS©TBPfc«^tf:£^j£**gGRi:l/tHU itllttTAFs (TB 
P as sociating factors) ^DrU Dr2t^ofei 
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2. «to (c) sat (d) 3Epe>&s»36»f,aiR*n5ge5tx 

( c ) 3 tgE«©7' ^ j mmi* e> * sg sk x 

(d) TBPfc©«£tt£jgfifrrst6£4#U froEftl*©E*l*?3£E 

3. £*>ic N ATP s aefgtt**f *»!31Xtt2fc:|3«©«filto 

5. WT© (e) (f ) fr^^fr^tf^ftsgaj^ 

(e) TBPfc©a^ft«^6l6*ft*U *oEW«©E5U» 1 fcffi 
tB©^yRE#J©-gBfr£>&;5®fiSC> 

(f) TBPfc©«^iMc»^*ll*ft#u *oE5S*©E5»J«lt:E 
m<D7* ^KE5U©-»fc*^T-Xtt*ft©7$ y@£#g&, **XttftlD* 
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titzT K J e, & % m a Ho 

6. WT© (g) St5 (h) ip6&Si¥^5)jgiR$h5S.6K % 

(h) TBPtOt^MMtS^^iU *oE5m©E8J#^3fc:Se 

7. ^f>C, ATPsae?Stt*#"rSBuS3 5X{i6t:f3«0geHo 

9 . lulH 1 &v>L8©v^1"nd»— oicf3fl©M6R£=i — KtSDNAo 
1 0. E^J*©iB^J#^2XttE?U«4tcia«©tta6E5«ip€»«;5DNA, 
1 1. aufB9Xfcfcl 0(cl3«B©DNA^3-Kf SRNAo 
1 2. buHS9X{±1 0^I3«ODNAO7'>^-t>^DNA^^(i|ti|3l l £13 
l©RNA©7>ft>7RNA, M^ft^GDgSSftfr^fc 3 7*>^-tr 

1 3 . Bui3 9 fc^l/ 1 20l>1* otiIBftOJK 'J7^ K©9 gp 

14. luI3 9^VAbl 2 0V>-rn*»— ot:g3tt©#i;7^l/*^Ko-5^©— ffl 

1 5. l&S3 5fc^l,8 0^1**ij&»— ■ o(3|H®©MfiM^3— §DNA®7> 
ft>7DNA N a^V^{±BuIB5^CV^b8 0^^■fi^*— DCEI8©geH*3— K 
"TSDNAtfu- h*tSRNACD7>f-b>^RNAx Xtt^tl^CDM^ftfr*. 
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0 2 tt, 7yMIP4 9IfiI©7^ y&Kai&tf T I P 4 9 «£^0Jfig 
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E4 8u 7-nfftt»polyA R NAfco^T T I P 4 9 jfcfc^a 
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m 7 »*&*#T i p 4 9 ««9i$«^^dratiD«attArf zoning 

EJ 8 A & T IIP49im»8LfcMonoQO*7A^->ftSitH 
Tf*t), H8BJ±TIIP4 9«eJtft»«Lfc*|««fiK©Wt*» (*v*> 

i-NTA7A'n-^A7At*ill»MT IP4 9Co^ tn«i 
HlOtt, HA-TBP*IMMMSrtT!*6«*'^ *©*ftitB**tSHAJfi; 

JnfthLT, ilO*0±g (a) ttfcTBPftfl;*, (b) ttfcHAiftft 
^ TS(c) ttetTIP4 9tt#:**nJE'nffl^Te7x^^>rDy hffitJ: 
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il lit MonoQT*HSibfeTIP4 9©ATPasefStt^ 
^ U - */ a > * £ > * - T*$J £ b fc IS 31 £ m t m r & 5 o 
EH2tt, MonoQ«lfeT I P4 90ATPas e?St$^ 

mi 3(±, MonoQ-e»SSbfcT I P4 9 tV>7/U>UAb&Rfctfittt 

raMt^T I P 4 9 £^§lbx OT^Lfciott h T I P 

£2p<b, ^yh^thfil^fttf, 4-®J£8bfcgGICfcl^b*tl£fcoge 
H*«bT^5Cfctf*SK:Kv>Rll6i4**oT%^e»n5o ^W^, fSJSPfl 
1 0t"H^lfe»J;!3 v t hXfci^y hWi©4«3ipf,TIP4 90* 

tomans. *fes ^»j4T*^fibfcct^(cT i P4 9*e : f##fflta 

(cj£<#41-S^i:StJ t lllii0i2t?^bfeJ:-5 I P 4 Slfi^tfDNAiS 
CB84t5*fi?Tft5Ci:fr^ T I P4 9 aS^WWje^Tftt*; < ^jfiH 

&mm®<Dm-mm<Dm&%iz'D^z&3 o%~4 o%j£U:©**n^--#<&£ 
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*«W©TIP4 90«MBtt N TBPiiMMMt^^ ATPase 

*§m&. TiP4 9afiK©«ftki / t, ±ib*mb**u soiaais® 

ie?'J#^ 1 Xtt 3 (z|3«OT =• y»E5»|fc*^T-Xtt«[ft 1 
® 7U K#SJk *£X&ftHD£ ft £ 7- 5 ; &E#| *> 3 g B R * © 

rected mutagenesis) lz £ o T££iB5»JC£Jl£jgc: c (c «fc D ff 9 d t 
#T-#3o HftftJcJi, ffflogJi U*Ty*>iO «#r«ftU:M«Stt 
^1 D N AC»^» >J 3 ? ^ ^ffl^T, DNA©tt«E*l© 

&*)*z*ffi®<Dt&&mmtmm, x&xmM-rzz £**!&?$>>) ^ 

/XttttUn bT*fi^ft3i«fr«3SriSt £ £ £ & Tot?* 5 0 
**W©T I P 4 9X&T I P 4 9©*»fC*n- PfSDNAXttRNAtt. 

487>^>7DNAXtt7>^>7RNA#tnfft#ftt*. *BJ33« 
T0\ DNAX&cDNA^&HzV^I^T^-fc^fji 

5 *>©£JtU RNAfc{±-*m^JiU 7>^-fe>^DNAX 
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l\ ^{c#S'rs^)©xa:^{c:#Sb«^:v^^)©©v^■rn^#tfo 7 7 >^-fe> 

CD # £ 4 £ 1" S & © T* £ 5 o 

UT>3--b>Z*i)??U*?-\<RXf%<Dmmi&&, T IP49X(iT I P 4 
9 ©gH$:£ ^ - K f § # ij 7 £ b K ©3 - F ^©l^fc SSBfl-f W ^ 
U^VX-fS&CDT&oT&i^o &:fc\ mRNA©-6BCttUTffiJii«&*£ 

©»fc^ ^pre-mRN A-n©S¥^H> 

(Dp re-mRNA^e,^imRNAA©7Dt^>», 

@^6-\©iiiR@pg 

©VA-fti^T's »fc««*g3DNAXttmRNAfc|££U itfetf^©^© 
IE#fcMftCgW£#*TgaK©£^J3fc£RSg-f Sii:lc<t 0^SISSI©«S 
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2 5tj 1200-1206 Ms 1 9 9 330 «, 

I63B«I*I3&**^B^T?*S ( f^iifb^a 2 0#1 1 8 9 9- 1 9 0 

& o TIP49 MfcTWZ TIP49^^-FtSmRN AOWM&s K 

^«t<s ^£$?i;u<&, Mmmmmt, 7t77tD?-tx-Ms^ 

ffltv&m LZ&mLtz D> T I P 4 9 St^?£8^i: LT P C Ri££fr3 - (3 

«fc D > x # 7 * u*^ k c: t i?v * 5o ' * fc N 

*frv\ ^^tifc^^ti^ffi^nv h^7>f-^ffl^fcHPLCStJ: 
So 

£T> t h0g6fl0ffii£tt3x 1 0 9 M£^fcftT^So 16J&S0DNA 
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fflqTfgtrfeSo *y ? ^ U^f- K©A#*iaiK: J: 0GC^*4s**3 0*^1/7 0 

*U#f-K4tfcWf 5dfc#Rli6fcfc5. »ifl!)?gfcLTI± N jttJWttl^ffiTC* 
(RI)^ 3tft« (F I TC^d-^^>^) N iiXji7ffi;>fl<lit 

T I P 4 9«£?£tfcffl1-££?£fcUTB:M#ttfc:fcJu J— *?>zru y 
^J^>f*-S/3>^RT-PCRa (^Current Protocol 
s in Molecular Biologyj (Greeue Publi 
shing Associates and Wiley-Juter Sci 
ence) Chapterl5) Xtt-f >it^f aA^7ij^t'->a>S 
(PtChapt e r 1 4) W^n^o 
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CD ~r is j\ j 7 y £ v -fe? - > a > 
6W±10fiiTxSSC 
5JiLLl OWTxDenhald t' s 

o. i %^Tb-D >j h >; 
i o o v g/m i mmtD N A 

0. m±l%J^TSDS 
Uli ft) 5 0 m 1 
M/SrSJg 3 5 J^± 3 7 °CWT 
£j&B$ft3 5 (m±7 0:M 

6JW±1 OWTxSSC 
5W±1 OWTxDenhaldf s 
0. 1 %tMTt:p U h ij r>A 
$Jl 0 0//g/mlitttDNA 

1 x 1 0 5 W±2xl 0 6 cpm/mliilTcDNArD-y 
SJ^jg 3 5W±4 2 °CWT 

Rfomf& 1 2 u$p^± 2 o mmi^r 

tf ^-^ >fb-T 3 z i: N xtt U >^Sgfl#© 0 4 S sci ^cD-fb^eti 

"f <£n?)ftT^£o 09*. K^©ffi#l#^2Xtt4£l3tt©DN 
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itm&mz titer >3-t>x#*)*?i<*? Ktt, ro-irxMaKc^ja 

#mWlZ, TIP4 9CDiAJH$C'0^t, HSfi^J5tcfl»J^1-SJ;-5Jc, jKT I 

*5ii:$i9f>RtS^©-e*5, Lfe^'oTs T I P 4 9 £^t$t 

Ztam*. T I P 4 9 £§£T I P 4 9 *sfi*tSi«!^Oft«j{:^g!S^t« 

d i: tc i & » e>n*jftjfliaiziuf* »; ^ p -^Mfifrefc ot> se^a«*«wo 

TIP4 9OTt5ii:^i7^>rDy ELI SAS^M^S 

^y^D-^;i/Jft#3&s^$n5ii:H:J:<»ie)nT^5 ( fAnt i bod i 
es A Laboratory Manualj (Cold Spring 
Harbor Laboratory Press, 1988) Chapter 
6) o bfe^t$^H^©TIP4 9^it5iM ; Ey^n-t;«l)^ 
©15 H [*) (3 ^ tf * © T & 5 o 

7^*>ri:B\ I^^SJfe?St4**t-5!Si*:077^>hS3ft«|cU lift 
fttctt, F (ab' ) 2 , Fab' s Fab, F vftifSW S£ £#T-§£ 0 

0'Jx&\ *J8W©ia<*:*^^»T^j!P"r*i:F (ab' ) 2 #ft*>ftN 
-f fcF a b#f# F (ab' ) 2 £ 2 -^;i/*7* hx* J - 
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TIP4 9cDMm{30V^Ttt, tfcttfcffl^S^Su ^SJit^MT 
iafr^ffl^S^i: ©TIP49 ^1^1"^ tfiib&m^x 

t i p 4 9 ^mr^m, <dtip49 *mm>t%fcfojkT$mfcfo<D^n>=-dt 
M'&mtLKm (ri) s mm, 7w>x&\z*?->^ & v < iznytwm (fi 

<mmm 1 > t i p a 9M&?<d%mrvt ip49©7^ ;mmm&%. 

F7^^v-aT;i/t/U-X5 fe?HfI^j pp2 7~3 7 ( 1 9 9 3 
^ #±*±) (3H3«CD^^©ii!5^7«y h«Mlfi]ffiM£2 5mliilfc 0 

h=fc DJfFH (20g) £Ji§it}U ^PBSColl -^CD^P B S T* 3 ®& 

fcftl (10 mM Hepes (pH7. 6K 15 mM KC1, 0. 15m 
M 0. 5mM ImM EDTA, 2. 2M >> 

ailx 5% ^U-fc'JX 0. 5mM DTT, 0. 5 mM PMSF, 1 4 u 
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^3»II (10 mM Hepes (pH7. 6K 15 mM KC1, 0. 

15mM ^^;i/^>, 0. 5 mM Z^)l>li/> s 1 mM EDTA> 2M 
is am. 10% ^U-teUX 0. 5mM D T T N 0. 5mM PMSF, 1 
4 //g/ml ^7'D5 : -->) §10mUn, -£<D±ic*^x±^ XLTf# 
fcK»*fiJi U 2 4, 0 0 0 r p mf 5 0 #ISS|j& Lfc 0 «fe«% 5ml ©&$g 
IKfftOOmM Hepes (pH7. 6K 100 mM KC1, 0. 1 mM 

EDTA, 10% i^niJX 3mM MgCl 2 , 0. 5mM DTT, 
0. ImM PMSF, 14 // g/ml 77Df z» fcgjlu ^$1^38 
^bfeo uO?S0 2 6 0 nm<»ftjg£$J£U DNAztjg£, 0. 5-1. 0 
mg/mllzmWlLfzo KCl^^Jt^O. 5 5 MfcfcS £ -5 icflnx, *9>o< 
D?g£rUfc&, 15M^U i»lfco 4 0, OOOrpm 

T-6 0^»lfco jfrfr±$Jl£IIIi&U SSK7'> ; E -t? A£?£M 1 m 1 
0. 3 gjJ0£T5fi£?ffl£fTl\ 3 5, 0 0 0 rpmT-3 QftW&fohlto ±M 
^jtt> tt«S4'J>I (0. 2~0. 5ml) (D^SxW. (2 5mM Hepes 

( p H 7 . 6 K 0. ImM E D T A s 40 mM KC1, 10% 7 V -fe «J 
ImM DTT) fc*frU £fc±ffi©»tf*fc2*f bfeo 

*$T&, UttSt'to (12, OOOrpm. 5#S) £fifl\ ±$g£H]iKU MS 
nmm*2 6 0nmM2 3 0 nmO^&^m^t 5£ £:£ J: D 1 Omg/m 

F;H^V-z7Jl/y'J-X5 fe?H?i» pp215-219 (19 
9 3^, ¥±*t) (cgBttO^S^Si: UT^y 

ntufco niveau tf 1 1 vm&<Dftt> YH-Mmmm&m%M^tzo 

2. -^TcmmriiJ 

1) ±12-7^ hMJi^am^-y^;i/*^A (Ni-NTA7**D-^ 
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{33i-rchT*MgUfe*)©8 OO^UHXmTBP-C (k^>S6^o 
&^£*^*^rS-7£*TBP©C*«g|S#gBH (Nucleic Acids Res. 22, 
1179-1185(1994^) #bs) 2 4 0 u 1 * 4 'C/e 1 2 B$IBJ£JS£*fc^ 
t5 0^7'J-©r.^MTAP7ifD-7 8 0 // 1 

x.> 4°C-eil^HSJ©$*fco 

2) ±ie-e^bfe^t)K WW NPO. 1 (20) (25 mM 
HEPES/KOH (pH7. 9) x 1 0%^U-ten-;K 0. 1M KCU 

0. 5M NaCl, 0. 1%NP-4 0 N 2 0mM^>^v-;« (pH7. 
9) s ImM PiMSF, 0. 5mM 2ME)Mf^lfci, 8MSi 
it (8M^, 0. 1M NaH 2 PO^ 0. 01M Tris) 1 0 0 u 1 
T-2 O^H*m-r5ifcS4|Hl»»)«bfco 

3) m&mz l/4&»©TCAjg?i£ (10 0% (w/v) TCAs 4mg/ 
mlr^S'n-^i) 4°CT- 3 O&IHJffltUfcgU 1 5 0 0 0 rpmT* 

4 ) ait^Ji^ ±fS^m D 8&£> ftf££: 1 0 0 %<DT-t h>lmlt"3[Ha 

mWLtl jll l<D2DV>7 , )U®m (1. 7%SDS N 3. 3%TritonX- 
100, 2. 4M 2-^;V*7*bx^;-;k 1/3§I®B i o-Ly t e 
3/10 (B IO-RAD1D ) T?iti8*H»U Zft*V>7)ltLX!$n 

6) ^>7*^{ctl->7-;i/«M« (2%TritonX-100, l/20g 
«©B io-Lyte3/10) £5,ulfijiL£o ±M<Ifr?£h LT 0 . IN 
NaOH^i, T^mmtLXO. 0 6°/oH 3 P0 4 )§Mk 4 0 0VT* 

iom 8 o o vt4 5frmfamLtzo 
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7) b*m'&, ^^DtBUSD S315r;« (125 mM Tris/HCl 
(pH6. 8) > 1 0%yj-feD-;K 2% (w/v) SDS, 0.72M 2 

-^;^7hx^y-;k 0. 0 0 1 2 5% (w/v) 7D^7iy-JV7;H 
(3 1 OfrmmLfzik, SDS-PAGEfflX77W:i^t, 3 5mAT-3I^ 

8) SD S-PAGECD^L FD^D-yr^^I (B#^-T KHR) 

(DMK I EEVKSTTK 
©QAASGLVGQENA 
(DEVYEGEVTEL 
®I LADQQD 

^5DNA7n-7^ DNAM^f (ABII) *m^X&}&Ltzo 
©GCIGATCAIC AIGATCGITA CATG 
©GCICATCAIC AIGATAGRTA CATG 
©GAIGTITATG AIGGIGAIGT 
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fc*>\ A T fc^>, G \±?7-y^ C fch>M>> N I fi-f yy 

2) ±S2ie^J(D^VM.©T^^tl€)DNA7-p-7^Takara MEGA 
LABEL** h (Sfti&fe SiSSttK) ft^T%&8m®fl»)t« N 

DNA7D-7* (2pmo 1/ul) 3jul 

Cr- 32 P) ATP (3 7 0MBq/ml) (77HA|) 5 ^ 1 
T4 V^U^K^t— fe* x x 

^•st 1 0^1 

4) T50E (50mM Tris-Cl pH8. 0, 1 mM EDTA) 
T¥|{b^cSephadexG-25 (£«MU 7 7 ;b7y7M) ftl. 

5) *©fc, 2 0 0Al©T50E**7Atc4@*U 2@g02OO/zl 

^*ttlUT*fcii^SDNArD-riB^i:i/Twa<z)»^fcffl^fc 0 

5.5* hjff*«»I6I«t5DNA7D-7*Sffl^fe7y h 

fee icDNA7^77'J-»T10 6 ig©77-^NZY$«± 
fcfMBLfc, i©cDNA7^7'J-§ ^Molecular Clonin 
8 Second Editionj (1989^ Cold Spring 
Harbor Laboratory P r e s s ) C h a p t e r 9 izBMV 
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mZ 2 x S S C f 6 0 °CT«ffi# t tzo 

2) 4. -r^^n^nn-fbDNAT-D-yii^oa^ 1 5 oui*. mm±t 

6 x S S C 

5xDenhaldt' s 

0.0 5% to 'J>K*r U£A 

1 0 O/zg/ml denatured herring sperm 

DNA 

0. 5%SDS 
«* 5 0ml 
SJfcffltt 3 7 °C 
1 BSF^ 

6 x S S C 

lxDenhaldt' s 

0.0 5% b-n'J>^h'J«i7A 

1 0 0/zg/ml denatured herring sperm 

DNA 

lxlO'cpm/ml CDNA7D-7 
5 0ml 

£JiSi&& 4 2 °C 
MU^l 8B$fl3 

3) /W 7'J^X©H7Lfe- hD-fe;UD-^H$j^T<3D^T* 101*0$; 
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0) 6 xSSC, 0. 1%SDS 5 0 0ml 
?£Jt4 0°C 

mm 2 ofrm 

(D3 xSSC N 0. 1%SDS 5 0 0ml 

mm 4 2°c 
mm 2 ofrm 

4) ^Ufe-hD^o-xliiKODAK XAR57^M(;-8 0°C 

T£«3£Lh<Dr5-££SMM$ (0. 1M NaCl, 0. 16M MgSO 
5 0mM Tris-HCl (pH7. 5), 0. 0 1%Hf^» fcEUfc 

7) 2) -6) <vmm*3®mr)MLtco *<D&m, ph4cd7-5-£&#-& 

6. TIP4 93t^?©*M!H 

1) SM8»tSSl / fc7 , 7-^O77-5J50^UYl 0 9 Or-«i 
2 0/zl£££u 3 7°C, 15«ilfco 

2) 1 0 0ug/mlT>\fi/V>^t5 1 OmlNZY^iife(cl) 

3) 8000rpm, 5#ISj&&#atU ±»£!I]JK Ufco 

4) g±?ilc N 5M NaC 1^ lml, ^Ux^l/>^Un-;i/6 0 0 0^ 

i . i g*mx, mtpLtzo 

5) 8?8iS£2K±Cll$|!8{I$ % fCtlOOOOrpm, 4 a C"e2 0#|g& 
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6) etJ9*@JRU 7 0 0# 10DSMi«ISlfeo 

7) £DD*;i/A£5 0 0/zlJn*T«M*U i^MIS^bfc,. 

8) 5 0 0 0 rpnu 1 0 aiHaWMMI U *Jf*@JRbfc« 

9) dfttz, lmg/ml RNaseAs 5mg/ml DNasel (ft 
(C^^fO t^l^ 1-foJnx.s 3 7°CT- l®m%l.WLtc(D%^ 2 0%*'Ux 
^U>^'Jn-;i,6 0 0 0 (0. 8M NaCl) £ 6 0 0 u lflnx., tK±(c3 

10) 4 0 CT\ 1 5 0 0 0 rpnu 2 0 #P^3I^#i§l bfefJL iM£ls]iKbfco 
1 1 ) 5 0 0/ilOS Mig?&, 5 0 /z 1 CD 5 M NaCl, 50^ 

l£>0. 5M EDTA£jDx.s 1^ 4 0 0 p. 1 ©7 m y -;u^Jnx.TM# U 

1 2) B^Mfc^iST" 1 5 0 0 0 rpm N 5 #13^^ bfcgL TfcJifcHUK 
bfeo dfit: 1 ml©^y-;i/£j!jo;i, 1 5 0 0 0 rpnu 20frmm>bfrM 

13) 7 0%Ji^y-;blmlT-«£&#U 1 00// lOTEjg* (Tr 
is-Cl pH8. 0 lOmM, ImM E D T A) lzi±m*i$i> U D N 

7. T I P4 9MB^(DH7Z— WftA 

1) DNATO©m^l^T©J;^(cb, «||EcoRI (^ffiMM) t«fc 



£DNATO£*Tofc 0 

DNA^M (6. tilbfeiO) 20/zl 

EcoRI (Takaraftg) 2jul 

RNas eA (B#^->*tl0 1 p. 1 

10XH buffer (^ffijiiftM) 1 0 p 1 

MStR 6 7 u 1 
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a 



it 1 o 0 JUL 1 



>SiStSJt 3 7 °C 

2) 0. 7%NuSieveGT G7**d-7 (gfWffk SSilft 
») *StfM&£fflr\ 1 . '6 kbpMjeoDNAStiD t)iUU CCDDNA^GE 
NE CLEAN II *ffl^T*aKW»©ii?J 
fcDNASHURbfco 

3) DNASM^jitfpB luescriptll h ^ * ^->#S!Q § 
E coRIfMWJ >K<b£fTofco 

®E c o R I T-03JWrfci\ i^T©mT-ffofco 
pBluescriptll 1 ) 3/zl 

10xH buffer 
EcoRI 

MfflTk l 3^1 



it 20/Zl 



£Jti&Jft 3 7 °C 



2//1 1M Tris pH8. 0 Ul Bacte 

rial Alkaline Phosphatase (^SilftlO £j&n^ 

6 5 °c-ei«pffli&au JKu>Kftufc« 

7x;-VCH C 1 3 ttm^SS(c^tN 2 lBlfT^»***?g*# 
fcft, ^^-;u*M£J;D*SMU TEiWtTlOOAgAlCjdfrufc, 
@2) T?fl5,tifcDNAt (Dt-i«pBluescript I I & 

DNA(1. 6kbp, 2) THSSbfc*©) 5^1 
pBluescriptll N o t ItSDWUB (®t?»»bfc*©) 1#1 
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2j±l 



T4 'J#~ fc? (B*^->*±10 



1 u 1 



11/zl 



-£at 2 0 /z 1 



6°C 

8 . t i p 4 9 m^(D^mm^(Dmx 

nmz^^m^±r, e. c o i i jm i o 9n>tr> h*>i czmm 

&m) (crl^rts 7k±-e3 0#IO, 4 2°CT4 5#F B ^ *±t? 3^r^S^^^fe 
SOCi£ii&9 0 Ou l^nx., 3 7°CT- 1 OtP^S^s ^7*-£E. col 
i JM 1 0 9t:|Alf;o ^GD&> E. coliJM109 £0i&bfco 

dcc> t i p 4 9mfc?*mAistMfo&zfa*mm*mmmmgz.M& 

I^S^I^IifillM ( =r=305-8566 B < fcf rfrlPt ITS 1 S3 

^) £^9^632 3BCfitb C^rES^ : FERM P-l 6 2 8 2), 
¥fiU 0#5E2 5B£BP«fEfc:&mbfc (gtfcS^ : FERM BP-63 
7 7) o 

9 . T I P 4 9 jte^CDfiaiiE^J©^ 

1) 8. T@J&LfcE. co 1 i JM1 0 9£LB£^*&*fe (1 0 O^g/m 
17>^>'JX 0. ImMIPTG, 0. 0 0 4%X-ga fcffltSx 
3 7°CT-1 6B#F H ^#bfco 

2) M$nfe3P--C^> fife©3Dr-§2nil LB^KIOO 
Ag/ml7>h^iJ» £*t;U 3 7°C-e 1 6^SUfc 

3) 1 2 0 0 0 rpm, l^MMlTllU Magic M 
in i prep (Ml, 7D^3tft8) fcft^r?* $ HDNAig?S£[H|JK 

4) [lIlRUfcDNAS^^-U-^FSi/-^x>7^y h (;i-*>x 
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jW-ftm) RTF*- bis-? AB I 3 7 3 9%m^T, ^>-^x>* 
10. TIP49CD7'^y m%i&\(D&fe 

9. T&£b£«IB?'Jfr<~K T I P 4 9<£>^ smm*®:7£Lfzo ffi$k* 

mzmnmrn^ 1 (c^-r 0 

El 2 (c T I P 4 9M£Ktf)T5. y^lS^iJSVT I P 4 9 iifc^CDil^ie 
£fz, #-efflo£Mi#\ ATP a s eMDNAMJ>r-7 (helica 

se) izmmmwKDffitiL-e&z,, 

t i P4 9m&n&mm£®tf%mtzRuvBm&nt^*=Eu 

^-4*tSii:»ofc. RuvBieittDNASSiftMMMtS 
^£lHT&So ®3(ZT I P4 9MeWSr>'«fE^^RuvBgSHS^itfe^ 

© g £ g u # ^ D y _ £ ^ r ^ mm y. | j ^ / ^ ^- ^ ^ o 

V©fti&mmQ<Z) 1 3 7 2S-1 3 9 5S, ®#4 15S-4 3 4#©*gffli|<7D 
<^»i 2 > T I P 4 9itfe?©7 y MFFffll^3SjRfl|-eoiB31©St^ 

1) 5»©^^^-^7>>M0Emu H7EtDNAHIffil 
fre&£DEN (>;i^-FDV7;» £0. 2 mg/g7 y hOit^JK 
Ml*]&#U 1 2, 2 4, 4 8B#F E gfJHc&lE<To^.y b£$U JfflKfcStfRU 

2) it)ODENfe47^(t 231^ AAF (7U7t^7Ml/ 

24 

BNSDOCIO: <WO 9900419A1J_> 



WO 99/00419 PCT/JP98/02836 

» so. o 2 %^ts x-voMfitmmntk^ (10/B) zm&btzo dens 

&-^LTl^&^u/ h 3EJzo^T, S4JIf^iSfTl\ 1 2, 2 4, 4 89^ 
&CIffll»£&IfcU &{**fc#-C£#bfco 

2. RNA0WSS 

^Molecular Cloning Second Editions 
(Cold Spring Harbor Laboratory Press 
1989) pp7. 3-7. 8 4l,zmm(0^^iyT>m^T-^>mzm\ & 

mmzi^ pjwki g^^n^timi^mm^mwLtz^ 5 omi 

£fc*#e>iifcRNA«ISfcj: N oligotex-dT3 super (III 

m. %.®mi±m) zm^xwi&mwwvijmzm^, poiyA rnaci^ 

LtZo 

3. 7*P-7*DNA©!Jig 

T I P 4 9jtfc^£^Tn^7*U£V-fe:-->3 >%<D7n-7%ftmLtzo 
ttmfimt, pBluescriptl I ±££>-(*£T I P 4 93H5^£M§i 
illCt^ T I P 4 9 3ilE^#£tUD£BU 7^n-xyjHMIt;tg 
^Ifef^Mt^ GENE CLEAN II (^MMM, 7t3i/t8) £ 
ffl^TTI P 4 9»fc^?£*[!3S£b;fco Mitbfe T I P 4 9Mfc?1t lOOngffl 

80 £^TS^M^BJ3#}3^a-P 32 dCTP (7Ti/t^) £ffl<^ 

4. *f>7*n y ry^«-j/a> 

1) ^Molecular Cloning Second Editionj 
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(Cold Spring Harbor Laboratory Press 
1989) pp7. 3-7. 8 4 (C|3fs<Z>y-1f >7d y h& (*MWt 

k&) izm^-yyyay b/w ^v^Hf-^s^sffofco dna^d- 

^t:lt t>r^TO©RNAI±polyA RNA 3 0 0 ngW 

fee 

2) 1.-4. 1) ©fitftfcJiDEKC^I-T I P4 9mfc?%.m,<D^*-> 

hi»I<feoTl>5 (mRNA©«3B*#JiiinbT^S) C fctfWBbfco DE 
N D N A P*S * 5 1 £ & d f tlKT* * 5 d f? e> T I P 4 9 fcfc D N A WW 

<f»J 3 > T I P 4 9 *£?0ffliam#$<Z)jjfcg 

«WHM^©fllnBK:fck % Rat MTN Blot (SftjgM& ^p-V^y 
>*fr-5fc»t:*JE$nTt>S, 7-n#»polyA RNA£7*Pyh 

^©mi5i:^to Ig*fr&ijl§&*&«fc5fc:, T I P 4 9 itf£^ 
(Testis), (Skeletal muscle), « (He a 

rt) ^TOSi (Kidney) T!3&< fBSl/tlr***p\ ±ffl«T?l6jR*f*&n 

< 4 > t i p 4 soxmrnm. 
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i . t i p 4 9Mitt<D*mmm 
i ) mfr&jLn? * -<Dttm 

T I P 4 9jH5^£1I6 t *t^>* ^*£#A Ufcp E T 3 a-H 

G>£1\ H»'J1©7. ^KlfcTIP4 9im#AtfcpBlues 
criptlH^-^, PCRS ( fCurrent protocols 

in molecular biologyj (Greene Publis 
hing Associates and Wiley-Interscien 
ce, 1 9 8 7) chapterl5l:i2i) (U^ ^©IB^SViE^J®© 

^aiE^j©7°^^ v-^fflVNTx kt i p 4 saeM^^JiWb-feo 

II?|J(DCGAATTCATG AAGATTGAGG AGGTGAAGAG CACC 
IE?'J®CATACCCACC CATGGGGTTC TCTGTCTCAC 

©iis^nfcaie^sNco i, e c or iT-tuwu&o 

®SiJ(c N HJii^j 1 © 7 . -etfORUfc pBluescriptII±CDTIP4 
9»£^©C5fc$<i£#:£'rSgP#£E c oR iTWWfU 0 iH U.feo 

@©T-tO!3mLfeae^i:®-e«Jt)aiUfciSa^i:^ Ligation P 
ack (B*2;->tt») &ffl^T*OBiaitt93»fc:fie^atSU TIP4951 

(Dt^^^V^^iAUfepET 3 a-His^^-OE coRIfc 
®T-f^bfeTIP4 93ilE : ?SII^^fe* (06) c 
2) TIP4 9>I£^©*fi§§ll 

TIP4 9a^ei^M7*7 75 Molecular CI on 
ing Second E d i t i o nj (Cold Spring Harb 
or Laboratory Press, 1989) chapterl (cfBIR 
©#8re**S»Ufco 777^l±JM1093>Kf>Hz;i/ (SSilttSBO 
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CHWtCtotlAl, 8 0 0mlO7>h^'J >£1£tf L BJgffeT— R& 
*S*U HUKbfcJMl 0 9£*)7)l,iiVVi (^Molecular Clon 
ing Second Edition^ (Cold Spring Harb 
or Laboratory Press, 1989) 1. 33-1. 4 3 (egg 

2. TIP4 9©^ii 

(1) ttmmLtzzr^Z* K**J»HBL2 1 (DE3) pLysSCIA 

(2) ^A^a^^>fv'j > i o o ug/mi&$t:LBmjk"cmm^ % 

PTG&O. 5mMlzte2>£olztoz., T I P 4 9 <D%mmm*ft-Dtz 0 #J8i: 
bTs IPTC|»l5:l^ffoto 
3 . T I P 4 9 

(1) *»S£H|JKu Lysis Buf f er(:iilU:I4 
°CT*V-a^3>u Beckman Optima XL-80OTU 
5 0. 2 T i d-^-t- 1 8 0 0 r pm, 4°CT 1 5^BgiSiC^«bfc, 

(2) *©& x ±$8£&»k 1MY^V-;KpH7. 5)^«10m 

diifcfcfcgijfc:, -f2t->£M£^AMonoQ (ggif^ x 7 7 _? > y > u : |) 
»fci^n?^77^- {^-^M (20 mM Tris-HC 
1 (pH7. 9), 1 0%^D-teD-;w 5mM 2-ME, 0. 5 mM PM 

s f) , m&m (kci 0.04-0. 4m©^j?i> h) } ct, s^gg 
O) mmzhtcmsh*. 1 o%sDs-PAGE*suMfcfcfrH\ 
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N i -NT ATtfn-xi37 2±lz£Zmm<D&%:Zm7lZmT<, M 7 <k ly 
sate (-) & I P T C^v^Qb^A^ofeiDM^^^am^i/jtfe^OT'fe 
*K lysate (+) & I P T CZmnbfzMM®mWL%mmmLtzi)(D? 

Ni-NTA7*"D-7*7A N MonoQOl>fnC'fe4 9kD©fiI 
CTIP4 9 <zm-> h'tffii&Sftfco 

mo noQcDi3^A^$->tmum&n(Dnm%M (^^i^-m^) 
nonmfcmnm^nst * Kcim^mo . 2m (i4 3i^) ttip4 

9 #*gtB£ ft o fe 0 

<H«J 5 >irCT I P 4 9 tn^cD^M 

(1) !fi#©fftKtt> HlliW4T?»fcJ»»TIP4 9 lmgSffl^ FA 
ntibodies A Laboratory Manualj (Cold 
Sprong Harbor Laboratory, 1988) chapte 

(2) 7? hstmm&ttomms mmmmmt^mmLtzT if 4 9Runmm 

4t-Ni-NTA7i3D-7*7At-lllfclI*MT IP4 9tol^ % 
ivetiiaT I P4 9*ate£ffl^T<i7x**>7ny h g(: £ £8?#r £fT^ fco IS 
I4i9(:^fo [219^ Nuclear e x t r a c t &MftbtBM©U-> 
-e&*K TIPs liiittli^illfc T I P 4 9 ©a-> h*f$ 5o n>ho- 
M*T IP4 9£^mL£f£®Ni-NTA:P#n-*;^A<9t*-X0M> K 
T"&3 0 4 9 kD ©teste T I P4 9<DM> ttmVZZtltzo r T I P 4 9 (±$1 
^MTI P 4 9<£>;\-> r"C&!K t*^>*^©#£lt#^ft#*£ < &o 

t^^o c©^ N fcmfc&&fo<DmmRvmte&mfr<DnmLtzT i p 4 9 1 
m^T.^mz^m^^tzTiP4 9^m^^(Di:$)^^t(Dmm^^tirzo 
<nmm 6>tip49^tbp iis^^Mtsc tamm 
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KAtyttoiTBPzmyvmmftz-mmz^ t ip49^tbp^m 
mmtzzt (ommmm. & ^ o & 0 

1) (mffli>->^>?RCB 0 086) izVYufjj 

2) iffi^^FM3A«^ES^ii (^7W#iO CFCS^l 0%Jcft 

3) ^W^-v-iT^^ij-X5 fe?BfiMjp P 27~37 (19 
9 3^, ¥±*t) tBB«©^^{zufe^oT^#LfcFM3 A^^Mttmrt^4 
ml (3. 5mg/ml) IlLfco FM3A 1 'J y h;i/©i£# 

pp 2 7-3 7 ( 1 9 9 3^, #±*±) (3gB«gCD^{3ipl:Tff 
2. TIP4 9-TBP^^M^5SE 

1) inHAl/Cft (^7*3*1^) Z^U^^ >A-t7rU-X\f-X (7 7>;i/T 
^ftSS) &HAftft-t*-X£{«Ufco 

2) 1. T*ffMbfcMamM^in;HAtn;f*:-K-X^?g^U ^Antibo 
dies A Laboratory Manualj chapter 1 ICE 

3) 2) T«b£t--X£IP$ifj$ (lmg/mlHA^F^) 

4) FM3Att»ffl* (N. E) , 2) T»M»Lfet-X§I^ilfc 
±?« (IP sup. ) RXJ3) X'imLtcmmm (Elute) IZ-D^Z, % 
ft^tltfiTBPmft, tKEAiK^ ^J^:TIP4 9^5^#:^fflV^T, PCurren 
t protocols in molecular biologyjj (Gr 
eene Publishing Associates and Wiley 

30 

8NSOOCID: <WO 990041 9A1 I > ... 



WO 99/00419 PCT/JP98/02836 

-Interscience, 1987) c h a p t e r 1 (cIB3£©;&^Cip C- 

yr-f >7"£<fc Dft&ofco "ffctotN h7>777-/^77- (125mM Tris- 
base, 960mM glycine, 20% methanol) CgUcSDS-PAGEiO^l/t 

^^y-M:Si^h7>777-;^y77-(:iifePVDFl U 

Immobilon) § h7>777-^-y77-CgUfe3MMM («7y 

¥*KM$s¥2!g (B*^ Sffl^T 1 7 0 mAtf 

6 O^IHfll6K©it^s©te¥*ffofc 0 3%** A 7 (SEP# 

SO /TBST (20mM Tris-Cl pH7.5, 150mM NaCl, 0.05% Tween20) t7D^ 
*>7*Ufco JjftTBPffittx tftHAtfift, JnT I P 4 9 

r^^cii7;i/* 7 *7 7 r^-^I^*-^ IgGm®. (7a* mm) 
ftffl^fco ISfefiJfcttN ProtoBlot Western Blot AP System (7dp<##:S0 * 

7t777^-t*|$S (NBT, BCID (tttrD* ) i: 

IftTBPSWfcyu ^Antibodies A Laboratory Ma 
nualj chapt e r 5 icffi«0£i£fc: Lfc#c>T£i7*tcftsgUTtf^ t 

1 Ot^to II 04"n N. E . (1 l/->Xtf 4 &FM3 
Amteft}fc<DU->, IP sup. (2 \/->RTf5 ]/ — » Ufc 
£#©±ii> Elute ( 3 l/->Stf 6 i±ftftetB«l©*lB*ftS'ro 
EllO*^® (a) tt-*Jftfl:K:fitTBPiai*:*ffl^fclS»**U 4»© (b) 
J±-«tSfrft:ISHAIA{*:*ffl^fcl£***U TS (c) tt-»Jft#t:tAT I P 
4 9ta#:ftffl^fc|g**a"r. El 0*©*«l©U-> (6 CTBPS 
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IFTIP4 9©U->#I^ TIP49^TBPmMffMLT, iftH 
< H»J 7>TIP49®ATPase fSteCDfiiffi 1 

1) Mo no QrmmLtcm 3 8m^^>m4 7 m^cD^m^maimt, y 

tiL(DV> (P) Z 32 PtLTWMLtzATF (y- 32 P ATP) WT© 
IMOSfeif 3 7 °CT- 6 0 #F^gjfo£-£fc 0 

20mM Tris/HCl 

70mM KC1 

2. 5mM MgCl 2 

1. 5mM m^l/^f h-A (DTT) 

0. lmM ATP 

y _3 2p ATp 0 125/zl 

sp -e2o^i{:ii 

»JC, Ml 3 s sDNA*»J0bT±KSjt6*$*S^fc;feffofco 

2) 0. IN HClSlOO/zl, 2mg/ml BSA&10 
Ouls 10% (W/V) fSttKft2 5 0^1JDits «#U 15#IB*±fc:» 

3) ^OM, 4*Cfc:*strVCl 500 0rpmfl 5frmm>bftffiL, ±12 0 

4) 3©±I^4°C(:^^ 1 5 0 0 0 rpmT5^I^lU ±ilG 

»«*H1 lfcaVf o T I P4 9 t£DATP©7&© 32 PMif£ti3git!U 
*©J^»#H££ft3;ifci«HP3 0 01 14>fifel0^7Ml 3 s sD 
NA£*jDLfcfrofc»-&T?*!). 2£g|-r3 32 P# N fiJfett»t>©T I P 4 9 ©* 
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ktiLfttZZt&ftfritzo M13ssDNA©W:iD, TIP49 
0ATPaseWK«;5ui:^ofco 
<H»J8 >T I P 4 9©ATP?Stg=©fitS2 

MonoQC«fcDtt§5i£ft;fcTIP4 9 (fg43i®#) £: AT P 7 
fcEPBHcUTKJfc£-e\ «HlD-r5#tt&N M13ssDNA, pBluescr 
ipt, ?y hiHilS»£*©£RNA (Total R N A 0 S PolyA, 
PolyG, PolyU, PolyC, »frl£:L-a ifty>fl^-y3>A 
TIP4 90ATPasefittSB^fc, 

*£jH£H]l 2(c^-f 0 El 1 2fr£>, TIP49©ATPas etS&fcfcRKcDiB 
iJQ(c<t D v> < fciP7S£fc£*u Ml 3 s sDNAt^CJ;<?St4fb$n5ci:A J 

< Wfoffl 9 > T I P4 9©DNA©^'J*-;* (helicase) tStt^Sl 

SX7 

1) MonoQT*ISUfcI3 8Wfrfrt>m4 7B^©»IB«J:, 32 Pt« 
bfe 3 0 bO-$iDNA (CAGTCACGAC GTTGTAAAAC GACGGCCAGT) £M 1 3 s s 
DNAtM^'J #W X^tfe^>^DNA^ ATP LT WTcDfM; 

®KJfc«rC3 7 0 Cfc£MT 3 0#IH£ifc£*fco ^tO^ ATP»U 

^*§i§r, ADP*mtoLtzm£, Mgci 2 zmuLte^m^z-D^T &®mz 
m o n o q z-mm u tc mmm t v > 7*;v d n a t safos fe „ 

2 OmM Tris-HCl pH7.5 

2mM DTT 

5 0>ug/^l BSA 

0. 5mM MgCl 2 

8 OmM KC1 

ImM ATP 

1 0-1 5ng ( 1 5 0 0 cpm) SI (M13ssDNA) 
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mm (MonoQgMS) 

s pt-2 Ojuiizmm 

2 ) 5 # 1 ©TIBiffiJ&©#jtf:Jft*iO*^ £Jfe*#ifc 3 ■*»•&• 
6 0mM EDTA 
0. 7 5%SDS 

0. 1%BPB 

5 0%^'J-feD-;b 

3) Kjfcfc* 1 0%T^ U;i/7-^K/0. 5XTBE (Tris-borat 
e/EDTA) ±T 1 2 0 VCD«J±S^(tTmm»Ufeo 

2D$Ph1) fcfrofco 

3C^t 0 @13*f.TIP4 9^<$*n5®^ (84 2&V> 
ti4 5I^) ■9->7 , ;i/DNA*e)lltt*nfc3 0b©-*«DNA©/t 

> Fm^nsit^f,, mm&<DT I P4 9#M 1 3 t3 0b©-«DN 

£tz, ATPIIJOL^l^ Mg 2t ^jllL)5;t^{t TIP49CD 

<HJE^ 10>t MIP49 ite^CTO 

1. thcDNA7<77'J-Ofti 

t hffFlilcDNA^^ U- (^D->f^ttS) Sffl^T, 1 0 6 *ijg 

lecular Cloning Second Edition j (1989 
^ Cold Spring Harbor Laboratory Pres 
s) Chapter 9 KlflB<R©2riSKH£oT= h o-fe;i/D— *M U UtfTfttO 

±fc0£bfc o ^©£l z.<Dm%2 x s s c-e 6 o°ct-a#bfe 0 

2. t hTIP4 9«£^©&*# 
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7D-7hbTT I P 4 9DNA (±&) £flHv*\ 1 © 5 . £[5M§£ 

LTt h CDNA7Y77 'J-^f,MOt h T I P 4 9jtl5^£f#fco 

3. t h T I P4 9MB^CD^mm^(DmX 

h«ji©8. tmrnizLxtizx-mtzt mip4 9ii£^&E. con 

JMl 0 9CIAIL *©&x E. col i JM1 0 9£[5]iKbfco 

iK4#xfliSfI^Fjf (=r305-8566B*ia^Mmo<«m^lTB 1#3 
fc¥fiR9^6E2 3 BtfKb :FERM P-16281), 

¥1*1 0*P5E2 5BCfflW*ttfc£*Ufc FERM BP-63 

7 6) o 

4. thTiP49 ae-=p©ai*E5yoft« 

HJ&0<J1©9. hl^ifcbT^*--^*--*-FS v-^x>^ap>y h 
-if >x;i/^-tt^) b^-^x>-tf--AB 1 3 7 3 9lffl^tt h T 

I P 4 9Igf0±«SE?iJ4^lfe. e**S5>J^©E5>J«4C^-r 0 

5. tMIP49©?^; ^IH3*J©?££ 

4. T^bfe^SIE^iJ^'os bMIP4 907UWJ^Lfe 0 1^ 

j&£E7y^©E#j#^ 3 (z/^i-o 

73/ MIP49I^i:t MIP4 9«fi ; F<D*tDS?-tt, IfilCn 
-K*«fc*^T9 0. 3%t?*!K 7-yMIP49ieihtMIP49 

gait&2 9 1 #©7" !k »MT**j:<«#£ftfc«ajt-e 

*^W©TIP49gfiR N TIP4 9I6I©tI^ *fte>£3- 
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£tzs *»TIP4 9lt A T P a s e LT^ffi rT 
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mtm^ : 1 

I2?'J©:5£ : 4 5 6 

h-xvi?- : mm 

1E?'J 

Met Lys He Glu Glu Val Lys Ser Thr Thr Lys Thr Gin Arg He Ala 

15 10 15 

Ser His Ser His Val Lys Gly Leu Gly Leu Asp Glu Ser Gly Leu Ala 

20 25 30 

Lys Gin Ala Ala Ser Gly Leu Val Gly Gin Glu Asn Ala Arg Glu Ala 

35 40 45 

Cys Gly Val He Val Glu Leu He Lys Ser Lys Lys Met Ala Gly Arg 

50 55 60 

Ala Val Leu Leu Ala Gly Pro Pro Gly Thr Gly Lys Thr Ala Leu Ala 
65 70 75 80 

Leu Ala He Ala Gin Glu Leu Gly Ser Lys Val Pro Phe Cys Pro Met 

85 90 95 

Val Gly Ser Glu Val Tyr Ser Thr Glu He Lys Lys Thr Glu Val Leu 

100 105 110 

Met Glu Asn Phe Arg Arg Ala He Gly Leu Arg He Lys Glu Thr Lys 

115 120 125 

Glu Val Tyr Glu Gly Glu Val Thr Glu Leu Thr Pro Cys Glu Thr Glu 
130 135 140 
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Asn Pro Met Gly Gly Tyr Gly Lys Thr He Ser His Val He He Gly 
145 150 155 160 

Leu Lys Thr Ala Lys Gly Thr Lys Gin Leu Lys Leu Asp Pro Ser He 

165 170 175 

Phe Glu Ser Leu Gin Lys Glu Arg Val Glu Ala Gly Asp Val He Tyr 

180 i 8 5 19Q 

He Glu Ala Asn Ser Gly Ala Val Lys Arg Gin Gly Arg Cys Asp Thr 

I 95 200 205 

Tyr Ala Thr Glu Phe Asp Leu Glu Ala Glu Glu Tyr Val Pro Leu Pro 

210 215 220 

Lys Gly Asp Val His Lys Lys Lys Glu He He Gin Asp Val Thr Leu 
225 230 235 2 40 

His Asp Leu Asp Val Ala Asn Ala Arg Pro Gin Gly Gly Gin Asp He 

245 250 255 

Leu Ser Met Met Gly Gin Leu Met Lys Pro Lys Lys Thr Glu He Thr 

260 265 270 

Asp Lys Leu Arg Gly Glu He Asn Lys Val Val Asn Lys Tyr He Asp 

275 280 285 

Gin Gly Val Ala Glu Leu Val Pro Gly Val leu Phe Val Asp Glu Val 

290 295 300 

His Met Leu Asp lie Glu Cys Phe Thr Tyr Leu His Arg Ala Leu Glu 
305 310 315 320 

Ser Ser He Ala Pro He Val He Phe Ala Ser Asn Arg Gly Asn Cys 

325 330 335 

Val He Arg Gly Thr Glu Asp He Thr Ser Pro His Gly He Pro Leu 
340 345 350 
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Asp Leu Leu Asp Arg Val Met He He Arg Thr Met Leu Tyr Thr Pro 

355 360 365 

Gin Glu Met Lys Gin He He Lys He Arg Ala Gin Thr Glu Gly He 

370 375 380 

Asn He Ser Glu Glu Ala Leu Asn His Leu Gly Glu He Gly Thr Lys 
385 390 395 400 

Thr Thr Leu Arg Tyr Ser Val Gin Leu Leu Thr Pro Ala Asn Leu Leu 

405 410 415 

Ala Lys He Asn Gly Lys Asp Ser He Glu Lys Glu His Val Glu Glu 

420 425 430 

lie Ser Glu Leu Phe Tyr Asp Ala Lys Ser Ser Ala Lys He Leu Ala 

435 440 445 

Asp Gin Gin Asp Lys Tyr Met Lys 
450 455 

Wm -^ : 2 
W>m<D§L$ : 1 5 8 7 
§ffl<Dm : 

i-xuv- : mm® 

MWoiUm : cDNA to mRNA 

mn 

CGCAGGTTGT GGCTGCACAC ACTCGTCAAA ATG AAG ATT GAG GAG GTG AAG AGC ACC 57 
ACG AAG ACG CAA CGC ATT GCC TCC CAC AGC CAC GTG AAG GGG CTG GGG 105 
CTG GAT GAG AGC GGC CTG GCC AAG CAG GCG GCT TCG GGG CTC GTG GGC 153 
CAG GAG AAC GCG AGA GAG GCA TGT GGT GTC ATA GTC GAA TTA ATC AAA 201 
AGC AAG AAA ATG GCT GGA AGA GCT GTC TTG TTG GCA GGG CCT CCT GGA 249 
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ACT GGC AAG ACA GCC TTG GCC CTG GCT ATT GCT CAG GAA CTG GGC AGT 297 

AAA GTC CCT TTC TGC CCG ATG GTG GGT AGT GAA GTA TAC TCA ACT GAG 345 

ATC AAG AAG ACA GAG GTG CTG ATG GAG AAC TTC CGA AGG GCT ATT GGG . 393 

CTG CGG ATA AAG GAG ACT AAG GAG GTT TAT GAA GGG GAG GTG ACA GAG 441 

CTC ACT CCC TGT GAG ACA GAG AAC CCC ATG GGT GGG TAT GGC AAA ACT 489 

ATC AGC CAC GTG ATC ATA GGG CTC AAG ACT GCC AAA GGA ACC AAA CAG 537 

CTG AAG CTG GAC CCC AGT ATT TTT GAA AGT TTG CAG AAA GAA CGA GTA 585 

GAG GCT GGA GAT GTG ATT TAC ATT GAA GCA AAC AGT GGA GCT GTG AAG 633 

AGG CAA GGC AGG TGT GAC ACC TAT GCC ACA GAG TTT GAC CTT GAG GCT 681 

GAA GAG TAT GTC CCT TTG CCA AAG GGA GAT GTG CAC AAG AAG AAG GAA 729 

ATC ATA CAG GAT GTG ACC TTG CAC GAC TTG GAC GTG GCC AAT GCG CGG 777 

CCT CAG GGT GGG CAA GAT ATT CTG TCT ATG ATG GGC CAG TTG ATG AAG 825 

CCA AAA AAG ACA GAG ATC ACA GAT AAA CTT CGA GGG GAG ATC AAC AAG 873 

GTG GTG AAC AAA TAC ATT GAC CAG GGC GTT GCA GAG CTG GTC CCT GGA 921 

GTG CTC TTT GTT GAC GAG GTC CAC ATG CTG GAT ATC GAG TGC TTT ACC 969 

TAC CTG CAC CGA GCC CTG GAG TCC TCC ATC GCC CCC ATT GTC ATC TTT 1017 

GCA TCC AAC CGA GGC AAC TGT GTC ATC AGG GGC ACC GAG GAC ATC ACT 1065 

TCT CCA CAC GGC ATC CCG TTG GAC CTG CTG GAC CGG GTG ATG ATC ATC 1113 

AGG ACC ATG CTG TAT ACG CCA CAG GAG ATG AAG CAG ATC ATT AAG ATC 1161 

CGA GCC CAG ACG GAA GGC ATC AAC ATC AGT GAG GAG GCC CTA AAC CAC 1209 

CTC GGG GAG ATT GGC ACC AAG ACC ACG CTG AGG TAT TCA GTG CAG CTG 1257 

CTG ACC CCT GCC AAC CTG CTG GCC AAG ATC AAC GGG AAG GAC AGC ATT 1305 

GAG AAG GAG CAC GTG GAG GAG ATC AGC GAG CTC TTC TAT GAC GCC AAG 1353 

TCC TCC GCC AAG ATT CTG GCC GAC CAG CAG GAC AAG TAC ATG AAG TAA 1401 

CGTAGGGTTT GGAGGTGCAC CCAGAGGACA GACCCCACAC CGAGGACAGG GTCTTGCGTT 1461 

GAGCATGCTT TGCAGTGTTA CAGTTTGTTT GTAAATTATC AAACCTCCAA GGTTGTTTGG 1521 
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AAGGAACCCT TTCCCACCTA GCTTGTTTTT CTAATAAAAC TGAATCTTAT TTTGATGATA 1581 
AAAAAA 1587 

mm^ : 3 

Wffl<D&£ : 4 5 6 

Yifsuv- : mm® 
mm 

Met Lys He Glu Glu Val Lys Ser Thr Thr Lys Thr Gin Arg He Ala 

15 10 15 

Ser His Ser His Val Lys Gly Leu Gly Leu Asp Glu Ser Gly Leu Ala 

20 25 30 

Lys Gin Ala Ala Ser Gly Leu Val Gly Gin Glu Asn Ala Arg Glu Ala 

35 40 45 

Cys Gly Val lie Val Glu Leu He Lys Ser Lys Lys Met Ala Gly Arg 

50 55 60 

Ala Val Leu Leu Ala Gly Pro Pro Gly Thr Gly Lys Thr Ala Leu Ala 
65 70 75 80 

Leu Ala He Ala Gin Glu Leu Gly Ser Lys Val Pro Phe Cys Pro Met 

85 90 95 

Val Gly Ser Glu Val Tyr Ser Thr Glu He Lys Lys Thr Glu Val Leu 

100 105 110 

Met Glu Asn Phe Arg Arg Ala He Gly Leu Arg He Lys Glu Thr Lys 

115 120 125 

Glu Val Tyr Glu Gly Glu Val Thr Glu Leu Thr Pro Cys Glu Thr Glu 
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130 135 140 

Asn Pro Met Gly Gly Tyr Gly Lys Thr He Ser His Val He He Gly 
!45 150 155 160 

Leu Lys Thr Ala Lys Gly Thr Lys Gin Leu Lys Leu Asp Pro Ser lie 

165 170 175 

Phe Glu Ser Leu Gin Lys Glu Arg Val Glu Ala Gly Asp Val lie Tyr 

180 185 190 

He Glu Ala Asn Ser Gly Ala Val Lys Arg Gin Gly Arg Cys Asp Thr 

195 200 205 

Tyr Ala Thr Glu Phe Asp Leu Glu Ala Glu Glu Tyr Val Pro Leu Pro 

210 215 220 

Lys Gly Asp Val His Lys Lys Lys Glu He He Gin Asp Val Thr Leu 
225 230 235 240 

His Asp Leu Asp Val Ala Asn Ala Arg Pro Gin Gly Gly Gin Asp He 

245 250 255 

Leu Ser Met Met Gly Gin Leu Met Lys Pro Lys Lys Thr Glu He Thr 

260 265 270 

Asp Lys Leu Arg Gly Glu He Asn Lys Val Val Asn Lys Tyr He Asp 

275 280 285 

Gin Gly He Ala Glu Leu Val Pro Gly Val Leu Phe Val Asp Glu Val 

290 295 300 

His Met Leu Asp He Glu Cys Phe Thr Tyr Leu His Arg Ala Leu Glu 
305 310 315 320 

Ser Ser He Ala Pro He Val He Phe Ala Ser Asn Arg Gly Asn Cys 

325 330 335 

Val lie Arg Gly Thr Glu Asp He Thr Ser Pro His Gly He Pro Leu 
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340 345 350 

Asp Leu Leu Asp Arg Val Met lie He Arg Thr Met Leu Tyr Thr Pro 

355 360 365 

Gin Glu Met Lys Gin lie He Lys He Arg Ala Gin Thr Glu Gly He 

370 375 380 

Asn He Ser Glu Glu Ala Leu Asn His Leu Gly Glu He Gly Thr Lys 
385 390 395 400 

Thr Thr Leu Arg Tyr Ser Val Gin Leu Leu Thr Pro Ala Asn Leu Leu 

405 410 415 

Ala Lys He Asn Gly Lys Asp Ser He Glu Lys Glu His Val Glu Glu 

420 425 430 

He Ser Glu Leu Phe Tyr Asp Ala Lys Ser Ser Ala Lys He Leu Ala 

435 440 445 

Asp Gin Gin Asp Lys Tyr Met Lys 
450 455 

15?iJ#^ : 4 
IB5»JOfi$ : 1 7 3 0 

mmnm : mm 

mn<DMM : cDNA to mRNA 

CGGCGCACTG TCCTAGCTGC TGGTTTTCCA CGCTGGTTTT AGCTCCCGGC GTCTGCAAA 59 

ATG AAG ATT GAG GAG GTG AAG AGC ACT ACG AAG ACG CAG CGC ATC GCC 107 

TCC CAC AGC CAC GTG AAA GGG CTG GGG CTG GAC GAG AGC GGC TTG GCC 155 

AAG CAG GCG GCC TCA GGG CTT GTG GGC CAG GAG AAC GCG CGA GAG GCA 203 
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TGT GGC GTC ATA GTA GAA TTA ATC AAA 
GCT GTC TTG TTG GCA GGA CCT CCT GGA 
CTG GCT ATT GCT CAG GAG CTG GGT AGT 
GTG GGG AGT GAA GTT TAC TCA ACT GAG 
ATG GAG AAC TTC CGC AGG GCC ATT GGG 
GAA GTT TAT GAA GGT GAA GTC ACA GAG 
AAT CCC ATG GGA GGA TAT GGC AAA ACC 
CTC AAA ACA GCC AAA GGA ACC AAA CAG 
TTT GAA AGT TTG CAG AAA GAG CGA GTA 
ATT GAA GCC AAC AGT GGG GCC GTG AAG 
TAT GCC ACA GAA TTC GAC CTT GAA GCT 
AAA GGG GAT GTG CAC AAA AAG AAA GAA 
CAT GAC TTG GAT GTG GCT AAT GCG CGG 
CTG TCC ATG ATG GGC CAG CTA ATG AAG 
GAC AAA CTT CGA GGG GAG ATT AAT AAG 
CAG GGC ATT GCT GAG CTG GTC CCG GGT 
CAC ATG CTG GAC ATT GAG TGC TTC ACC 
TCT TCT ATC GCT CCC ATC GTC ATC TTT 
GTC ATC AGA GGC ACT GAG GAC ATC ACA 
GAC CTT CTG GAC CGA GTG ATG ATA ATC 
CAG GAA ATG AAA CAG ATC ATT AAA ATC 
AAC ATC AGT GAG GAG GCA CTG AAC CAC 
ACC ACA CTG AGG TAC TCA GTG CAG CTG 
GCT AAA ATC AAC GGG AAG GAC AGC ATT 
ATC AGT GAA CTT TTC TAT GAT GCC AAG 
GAC CAG CAG GAT AAG TAC ATG AAG TGA 



AGC AAG AAA ATG GCT GGA AGA 


251 


ACT GGC AAG ACA GCT CTG GCT 


299 


AAG GTC CCC TTC TGC CCA ATG 


347 


ATC AAG AAG ACA GAG GTG CTG 


395 


CTG CGA ATA AAG GAG ACC AAG 


443 


CTA ACT CCG TGT GAG ACA GAG 


491 


ATT AGC CAT GTG ATC ATA GGA 


539 


TTG AAA CTG GAC CCC AGC ATT 


587 


GAA GCT GGA GAT GTG ATT TAC 


635 


AGG CAG GGC AGG TGT GAT ACC 


683 


GAA GAG TAT GTC CCC TTG CCA 


731 


ATC ATC CAA GAT GTG ACC TTG 


779 


CCC CAG GGG GGA CAA GAT ATC 


827 


CCA AAG AAG ACA GAA ATC ACA 


875 


GTG GTG AAC AAG TAC ATC GAC 


923 


GTG CTG TTT GTT GAT GAG GTC 


971 


TAC CTG CAC CGC GCC CTG GAG 


1019 


GCA TCC AAC CGA GGC AAC TGT 


1067 


TCC CCT CAC GGC ATC CCT CTT 


1115 


CGG ACC ATG CTG TAT ACT CCA 


1163 


CGT GCC CAG ACG GAA GGA ATC 


1211 


CTG GGG GAG ATT GGC ACC AAG 


1259 


CTG ACC CCG GCC AAC TTG CTT 


1307 


GAG AAA GAG CAT GTC GAA GAG 


1355 


TCC TCC GCC AAA ATC CTG GCT 


1403 


GATGGCTGAG GTTTTCAGCA 


1450 
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GTAAGAGACT CCCCAGGTGT GCCTGGCCTG GGTCCAGCCT GTGGGCGCTT GCCCCTGGGC 1510 

TTGGGGCTGC CGTCCCCACT CAGGCGTGGT CTGCAGCGCT GTCAGTTCAG TGTGGAAAGC 1570 

ATTTCTTTTT AAGTTATCGT AACTGTTCCT GTGGTTGCTT TGAAAGAACC CTTCCTTACC 1630 

TGGTGTGTTT TCTATAAATC TTCATAGGTT ATTTTGATTC TCTCTCTCTC TCTCTCTAAG 1690 

TTTTTTAAAA ATAAACTTTT CAGAACAAAA AAAAAAACCG 1730 
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SI # © 15 H 

1. WT© (a) TO (b) #e>&S#fr«Jrc£ft:5gfiK, 

( a ) E*m©Eai#5 i t e«© 7 ^ y &e$i & & s s a n > 

(b) T B P i:©S[^ft4Mt5l6ASf U froE*J£©Eai#^ 1 fciE 

$;REaifr&fcs«aK 0 

2. &t© (c) st>- (d) fre>fc*»fr&*jRSft*fiajr 

( c ) E#ia©Esj#^- 3 (csBaoT- ^ y &e?»j> *>& sgs^ 

(d) TBPfc©ate#*»fi!Vrst6**tfU froE?'Jgl©E?!J#^ 3 £13 
«©^^y»E5!Ifc:*^T-XI±tt»©7 , ^y»i«lIJft x K&XtetttoZtifzT 

3. atp s a.efe&%G-rm%miyi.i±2izim(Dm&n 0 

4. DNA^U^-^St , ±^^TSIf^JSl^^,^b3©V^■rn^- 

5. wto (e) ru (f ) *»e>3&si¥*f)aiR^nsse^ 

(e) TBPiioit^sMtsf^^^u *oE5u*oE?y#^ i taa 

18© 7- ^ J Wm\\V) — » * e, & 5 s a ft, 

(f) TBPi:©at^#:*^-r*ll*4*U froEai"a©EB!#^ 1 £13 

6. JUT© (g) (h) fr£&£Hfr?>51^£*i&g6K, 

(g) TBPi:©a^*:SJBJ«"r*l6***U *oE5M*OE5!I«3ft:iB 

(h) TBPfc©&^£^fi!Vr Stfe**£U <POE^J*OE5«#^ 3 fcffi 
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titer ^ ymMtw?t>tz2>m&Wo 

7. ATPsae?Si4£#1-5^#S5XfcJ:6£fa«©gGflo 
9 . 81*^1 3B:V^b8©V^1*n^-J®tcgB«©Sa«*3-^••r5DNAo 

i o . mmomm^ 2 xfc*Kai« 4 ££tt©tt££5ifr ^*5dna 0 

1 1. 8S#rg9Xfcfcl 0£gB«©DNA#u- KtSRNA, 
1 2. a$S9XI±l 0(CI3«5©DNA©T>^-t>XDNABg^(±8f^II 
1 1 £H3@©RNA©:P>^-fe>XRNA, Xtt^ft *>©§§#&& 6 & 5 

1 3 . n^ii9^ub 1 2©^-rn/?p-Ji(ci2«j(7)^';7^L/7i-^ k©5*> 

1 4 . ft^fggfji^ftfclf AfcJji 9 b 1 3 ©^mfr— JEfciB«©# U 7 Z 

1 5. m$Ml 0£I3tB©DNA©*^ P^T-&ScDNA£&f#-rS£& 

DNA7-f77-^f>i*''J?^t/tf KJ:M7'J^Xt5cDNA^f 

16. OfclBf^DNACtf^n^-e&oTx If #m 1 5 Ci3«© 

BtfS^SC «fc oTM Sftfc c D N Ac 

i 8. si^n i&^L8xt±i 7 <D^ttifr-mzmm<z>m&n*u^tz 
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M 

( kDa ) - WiM 



IIXmTBP 

NE 



97- 
66" 

42- 



8.5 6.0 5.0 



M ) 



1/13 



WO 99/00419 



PCT/JP98/02836 



CGCAGGTTGT GGCTGCACAC ACTCGTCAAA ATG AAG ATT GAG GAG GTG AAG AGC ACC ACG AAG ACG 

MKIEEVKSTTK T 

CAA CGC ATT GCC TCC CAC AGC CAC GTG AAG GGG CTG GGG CTG GAT GAG AGC GGC CTG GCC 
Q R I ASHSHVKGLGLDESGLA 

AAG CAG GCG GCT TCG GGG CTC GTG GGC CAG GAG AAC GCG AGA GAG GCA TGT GGT GTC ATA 
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